Longer stays and better attendance are associated with enhanced outcomes in substance abuse treatment (Hubbard, Craddock, Flynn, Anderson, & Etheridge, 1997; Simpson, 1981; Zhang, Friedmann, & Gerstein, 2003) . However, treatment retention remains a challenge, and premature termination remains a common problem (Brorson, Arnevik, Rand-Hendriksen, & Duckert, 2013; Stark, 1992; Swift & Greenberg, 2012) . Research has typically examined patient characteristics associated with retention or, conversely, with dropout. However, few patient characteristics show consistent associations with treatment dropout in either addictions treatment (Brorson et al., 2013) or the broader psychotherapy domain (Swift & Greenberg, 2012) . Reviews note the lack of research on the relationship of treatment variables with retention and recommend that this area be addressed (Brorson et al., 2013; Swift & Greenberg, 2012) . Among the limited studies of treatment variables associated with retention, manualized and time-limited treatments (Swift & Greenberg, 2012 ) and higher therapeutic alliance (Brorson et al., 2013; Sharf, Primavera, & Diener, 2010) have been associated with better retention.
Treatment Retention and Therapeutic Alliance
Therapeutic alliance, the collaborative relationship between therapist and patient, has been conceptualized as a common treatment factor present across treatment orientations (Horvath & Luborsky, 1993) . It has predicted attendance (Fiorentine, Nakashima, & Anglin, 1999; Simpson et al., 1997) , retention (De Weert-Van Oene, Schippers, De Jong, & Schrijvers, 2001; Meier, Donmall, McElduff, Barrowclough, & Heller, 2006; Knuuttila, Kuusisto, Saarnio, & Nummi, 2012; Ruglass et al., 2012) , and outcomes (Connors, Carroll, DiClemente, Longabaugh, & Donovan, 1997; Gillaspy, Wright, Campbell, Stokes, & Adinoff, 2002; CritsChristoph, Johnson, Connolly Gibbons, & Gallop, 2013) for patients in substance abuse treatment. Early therapeutic alliance, is particularly associated with treatment engagement and retention (Meier et al., 2006; Brorson et al., 2013) . This robust finding supports focusing retention research on treatment variables, including common and specific treatment factors. To do so, it may be useful to investigate the degree to which delivery of specified treatments as intended, known as treatment delivery fidelity, is associated with retention.
Treatment Retention and Fidelity
Treatment delivery fidelity has received considerable research attention as a method of ensuring internal trial validity (Bellg et al., 2004; Gearing et al., 2011) . Fidelity measures most commonly involve observer ratings of adherence to specified treatment content as well as ratings of therapist competence or skill delivering the treatment (Borrelli, 2011) . Research on the relationship of therapist adherence and competence to patient outcomes in substance abuse treatment has produced mixed findings (Webb, DeRubeis, & Barber, 2010) . Some studies have only identified fidelity-outcome relationships after controlling for the effects of therapeutic alliance (Barber et al., 2006; Gibbons et al., 2010; Hogue et al., 2008) . Although numerous studies have investigated fidelity-outcome relationships, we identified only one study that examined the relationships between therapist adherence and competence and treatment retention in substance abuse treatment. The study found no significant association between adherence to a three-session motivational interviewing (MI) intervention and days of outpatient treatment enrollment, whereas competence in advanced MI skills (measured using the entire therapist sample, including therapists conducting treatment as usual [TAU] ) was negatively associated with retention in outpatient treatment at 4-weeks postintervention (Martino, Ball, Nich, Frankforter, & Carroll, 2008) . There were no significant competence-retention relationships within the MI therapist-only sample. Unexpected competence-retention results are difficult to understand, particularly given the significant effects often shown for MI in increasing treatment retention (Hettema, Steele & Miller, 2005) . This may be a spurious result due to the relatively high number of analyses conducted in the study. An alternative explanation may be that clients at risk for treatment disengagement prompted therapists to use motivational strategies with greater skill in an effort to build motivation for treatment (S. Martino, personal communication, April 2014) . Results point to the need for further research to clarify relationships among adherence, competence, and retention in treatments for substance use disorders. Fidelity-retention relationships should be studied across different manual-guided treatments, particularly given the finding that overall retention rates have been found to be superior for manualized versus nonmanualized treatments (Swift & Greenberg, 2012) .
Treatment Retention and Outcomes in 12-Step Facilitation
Twelve-Step Facilitation (TSF) is a manual-guided treatment for alcohol and substance use disorders that seeks to increase clients' engagement in 12-Step activities outside of formal treatment sessions. Since Project Match, which found TSF to be comparable in outcomes to MI and cognitive-behavioral therapy (Project Match Research Group, 1997) , empirical support for TSF has accumulated (Brown, Seraganian, Tremblay, & Annis, 2002; Kaskutas, Subbaraman, Witbrodt, & Zemore, 2009; Timko, DeBenedetti, & Billow, 2006; Timko & DeBenedetti, 2007) . Research to date has shown that retention in TSF has generally been comparable with other treatments Project Match Research Group, 1997) and that retention in TSF is associated with better outcomes. (Kaskutas et al., 2009; Timko, Sutkowi, Cronkite, Makin-Byrd & Moos, 2011) .
Stimulant Abusers to Engage in Twelve Step (STAGE-12), the parent study for the current analysis, examined the efficacy/effectiveness of TSF for stimulant abusers conducted in community treatment programs (Donovan et al., 2013) . The study trained outpatient counselors in 10 treatment centers to deliver a groupplus-individual TSF treatment that was integrated into TAU and compared with a TAU-only condition. TSF retention was comparable to TAU retention as measured by self-reported, group session attendance within a 30-day period and was higher for the number of individual sessions reported by participants. TSF participants had a higher likelihood of abstinence from stimulants during treatment, although there were no differences at follow-up. TSF participants had higher rates of attendance and involvement in 12-Step programs posttreatment and at 6-month follow-up. The relationship of number of TSF treatment sessions attended (using a dichotomous measure called high vs. low exposure) to participant outcomes was also examined (Wells et al., in press ). High exposure to treatment, defined as attendance at two or more (out of three) individual sessions plus three or more (out of five) group sessions, was achieved by 77% of TSF participants and was associated with (a) significantly higher odds of abstinence from stimulants during treatment and across 4 months of follow-up; (b) significantly lower rates of stimulant use for nonabstinent participants and nonstimulant drug use during treatment, but not after; and (c) more days of attending 12-Step meetings and engaging in duties during meetings through 90-days posttreatment (Wells et al., 2014) .
In an ancillary study, we assessed the reliability and concurrent validity of the Twelve Step Facilitation Adherence Competence Empathy Scales (TSF ACES), a ratings measure of treatment delivery fidelity based on an expansion of the adherence rating scales used in STAGE-12 (Campbell, Manuel, et al., 2013) . Trained, independent raters evaluated the fidelity of all audiorecorded TSF sessions. The availability of comprehensive fidelity ratings for the entire TSF sample provided an opportunity to study relationships of fidelity with other variables, including predictors and outcomes. A prior report (Campbell, Buti, et al., 2013) found that therapists reporting self-efficacy in basic counseling skills had higher adherence, competence, and empathy delivering the TSF intervention and those with graduate degrees had higher adherence. In contrast, therapists with more positive attitudes toward 12-Step groups and self-efficacy in addiction-specific counseling skills had lower adherence ratings. In a study of fidelity-patient outcomes relationships, greater therapist empathy was significantly associated with fewer days of self-reported drug use at 3-months posttreatment; greater competence was associated with this outcome in a nonsignificant trend (p ϭ .06), and there was no association of adherence with days of drug use. All three fidelity measures were associated with better employment outcomes on the Addiction Severity Index (ASI) but worse drug composite scores This document is copyrighted by the American Psychological Association or one of its allied publishers.
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at 3-months posttreatment. Analysis of ASI drug use items, which include days of use and how troubled the respondent is by use, showed that greater fidelity was associated with fewer days of use but an increased sense of being troubled by use (Guydish et al., 2014) . The authors noted that different types of ASI items had different relationships to the same predictor and posited that maxims such as "one day at a time" kept the risk of drug use at the fore even as actual drug use declined. The current study examined the relationships of treatment retention in STAGE-12 TSF, as measured by number of sessions attended, with treatment delivery fidelity (i.e., therapist adherence, competence, and empathy) and therapeutic alliance, as reported by participants at the second treatment visit.
Method

Overview of STAGE-12 Trial
STAGE-12 was a multisite, randomized trial conducted in 10 outpatient community treatment centers across the United States. Patient participants were adults with stimulant abuse/dependence who were enrolled or seeking treatment admission. Participants were randomly assigned to either STAGE-12 TSF (i.e., fivesession group plus three-session, individual, intensive referral sessions) plus TAU (N ϭ 234) or TAU (TAU; 5-15 hours of weekly treatment; N ϭ 237). The STAGE-12 study was approved by the University of Washington Institutional Review Board (IRB) as well as the IRBs of all academic institutions affiliated with participating sites. See Donovan et al. (2013) for a complete description of STAGE-12 study participants, procedures, and the TSF treatment.
Participants
The STAGE-12 trial randomized 234 participants to the TSF intervention. Two hundred (85.5%) completed the therapeutic alliance measure, Helping Alliance questionnaire-II (HAq-II; Luborsky et al., 1996) , at 2 weeks postrandomization. We excluded the following because of incomplete measures: (a) four who did not have fidelity ratings; (b) one who completed the HAq-II before attending any treatment sessions, thus invalidating the measure; and (c) six who had more than 20% missing HAq-II items (i.e., four or more items). We also excluded 15 participants who had missing baseline ASI alcohol composite or ASI drug composite scores. Our analysis included 174 participants who met the following conditions: completed HAq-II at 2 weeks postrandomization and attended at least one session to produce a valid measure of therapeutic alliance, were rated for treatment fidelity, had completed at least 80% of HAq-II items, and had ASI alcohol and drug composite scores at baseline.
Study Therapists
All therapists (N ϭ 106) at study sites were considered for inclusion based on four eligibility criteria: (a) credentialed to provide substance abuse treatment, (b) approved by the treatment program's administration, (c) willing to participate and to be randomized, and (d) familiar with the 12-Step orientation. There were 39 therapists (37%) who met criteria and were included in the study pool; 2 from each site were chosen at random from the pool to conduct the TSF treatment. The remaining therapists were available for training as replacement therapists, four of who became TSF therapists. Supervisors were trained as backup TSF therapists. In total, there were 34 therapists and supervisors who conducted the TSF intervention. We obtained demographic information from 33 of the 34 therapists; they were predominantly Caucasian (70%) women (67%) with a mean age of 52 years (SD ϭ 9.2). Most (82%) had at least 5 years of counseling experience and 55% had masters' degrees or above. During the trial, therapists were trained in the TSF intervention, certified and monitored for adherence by on-site supervisors and expert raters (four clinicians experienced in substance abuse treatment and trained in the TSF intervention: one masters' level, one doctoral candidate, and two doctoral level). The STAGE-12 trial audiorecorded all TSF sessions but did not record TAU sessions.
Independent Fidelity Raters
We recruited separate raters from local graduate programs to conduct ratings of all audio-recorded, STAGE-12 TSF sessions. The nine raters (seven with masters' degrees and two with doctoral degrees) averaged 5 years of clinical experience (SD ϭ 4.05), 7 years of research experience (SD ϭ 5.96), and 1 year of rating experience (SD ϭ 2.95). A doctoral level psychologist with extensive experience in fidelity monitoring served as an expert rater and trainer/ratings supervisor.
Measures
TSF ACES. TSF ACES measures five dimensions of fidelity using 6-point scales, three of which were used in our analysis: (a) adherence-delivery of specific treatment content; (b) competence-the skill of content delivery; and (c) global empathy-the therapist's effort to understand the clients' perspectives (adapted from the MI Treatment Integrity scale; Moyers, Martin, Manuel, Hendrickson, & Miller, 2005) . There are four content rating forms, one for group sessions (10 items) and three corresponding to STAGE-12 individual Session 1 (10 items), Session 2 (4 -5 items), and Session 3 (8 -9 items). Summary measures derived for each session had modest to excellent inter-rater reliabilities, with intraclass correlations of .91 for mean adherence, .90 for mean competence, and .69 for global empathy. Internal consistencies computed with Cronbach's ␣ for summary measures based on multiple items were .69 for mean adherence and .71 for mean competence. In assessing TSF ACES convergent validity with the HAq-II, all correlations were in the expected directions (e.g., negative correlation of HAq-II with proscribed therapist behaviors); there were no significant correlations for mean adherence, mean competence, or global empathy with HAq-II scores collected at week 2. See Campbell, Manuel, et al. (2013) for a further description of the psychometric characteristics of the ratings scale and for sample items. The TSF ACES ratings manual and forms are available at http://ctndisseminationlibrary.org/PDF/795_TSFACES.pdf.
HAq-II. Therapeutic alliance was assessed using the patient version of the HAq-II (Luborsky et al., 1996) . This self-report measure assesses the degree to which patients experience therapist and treatment as collaborative and helpful. The HAq-II had good test-retest reliability (.78), internal consistency (.90), and converThis document is copyrighted by the American Psychological Association or one of its allied publishers.
gent validity on a normative sample of cocaine abusers (Luborsky et al., 1996) , and it is frequently used in alliance research with substance-abusing samples (see Meier, Barrowclough, & Donmall, 2005 for a review). The instrument contains 19 items measured on a 6-point Likert scale; the sum of the items (with negative items reverse scored) forms the total score. STAGE-12 study participants completed the HAq-II at week 2 of treatment and week 8 (i.e., end of treatment). We used week 2 scores for our analysis to use a measure that temporally preceded our outcome measure and based on previous robust findings of early alliance predicting engagement and retention. ASI-Lite. The ASI-Lite (McLellan et al., 1992) was administered at baseline and follow-up in STAGE-12. ASI composite scores measure problem severity in seven areas (medical, employment, legal, alcohol, drug, social, psychological; McLellan et al., 1985) . Scores are derived from questions in each area measuring problem severity within the prior 30-day period. We used baseline ASI drug and alcohol composite scores as measures of substance use severity at treatment entry.
Treatment Retention. The number of TSF sessions attended (ranging from 0 to 8) was the measure chosen for treatment retention. Session attendance was reviewed and recorded weekly during the treatment phase by the therapist.
Procedures for Independent Fidelity Ratings
Raters viewed the STAGE-12 TSF therapist training video and completed a 1-day training. Before rating study sessions, raters achieved a criterion level of inter-rater reliability with the ratings expert on audio-recorded practice sessions conducted by STAGE-12 therapists. Audio-recordings of all TSF group (n ϭ 512) and individual (n ϭ 487) sessions were randomly assigned to certified raters in sets of 20; one session per set was randomly assigned to the study expert for co-rating to monitor ratings consistency. There were 33 incomplete or poor-quality audiorecordings, leaving 966 rated sessions. The University of California-San Francisco and Oregon Health and Science University IRBs approved the procedures for the fidelity study. See Campbell, Buti, et al., (2013) for more detail.
Data Analysis
Descriptive statistics, including means, standard deviations, and percentages, were used to summarize characteristics of TSF participants at baseline. Comparisons between TSF participants included in our analysis and those excluded from analysis due to missing data were conducted with t tests for continuous variables and with 2 tests for categorical variables. We first tested univariate associations of therapeutic alliance and treatment delivery fidelity (mean adherence, mean competence, mean empathy) with treatment retention (i.e., number of sessions attended). Poisson regression modeling examined the multivariate relationship between these predictor variables and the retention outcome measure. Age, gender, race, and baseline values of ASI drug and alcohol composite scores were included in the Poisson model. Nesting of clients within site was controlled for as well. Nesting of clients within counselor was not controlled because clients received STAGE-12 group sessions from more than one counselor. Analyses were conducted using SAS software version 9.3 (SAS, Inc., Cary, NC).
Results
Participant Characteristics
The mean age of participants in the analytic sample was 38.1 (SD ϭ 10.2) years and 62% were women. White participants accounted for 44% of the sample, and African Americans accounted for 37%. More than half (52.6%) had never married, 23.7% were divorced, and 14.5% reported being married. Approximately half were high-school graduates, and 29% had some college education. Most were working (35.1% full time and 23.6% part time). Participants included in the analyses (n ϭ 174) were similar to those excluded (n ϭ 60) on these demographic characteristics. However, participants included in the analysis received significantly more STAGE-12 sessions (M ϭ 5.6, SD ϭ 2.0) than those not included in the analysis (M ϭ 2.2, SD ϭ 2.3, p Ͻ .001), primarily because of the inclusion criterion of having completed a HAq-II after attending at least one session. See Table 1 for participant characteristics.
Number of Sessions Attended
See Table 2 for a distribution of session attendance for the 174 participants included in our analysis. Approximately 5% attended c Other employment categories were student (1), retired (7), and living in a controlled environment (4).
d Nineteen TSF participants received zero sessions, and zero values are included in the mean calculations. This document is copyrighted by the American Psychological Association or one of its allied publishers.
only one session, whereas 14% attended all eight sessions. The mean number of sessions was 5.6 (SD ϭ 2); most participants (88%) attended 4 -8 sessions.
Relationship Among Therapeutic Alliance, Treatment Fidelity, and Treatment Retention
Results of univariate and multivariate analyses are shown in Table 3 . In the univariate analysis, there was a statistically significant association between therapeutic alliance (HAq-II) and treatment retention (␤ ϭ 0.142, p ϭ .002) and no significant relationships of fidelity variables with retention. In the multivariate analysis, controlling for age, gender, race, baseline ASI drug composite, baseline ASI alcohol composite, adherence, competence, and empathy scores, an increase in therapeutic alliance by one unit resulted in an increase in the number of sessions attended by 14% (exp(␤) ϭ 1.14; p ϭ .005). Likewise, there was a significant association of therapist mean competence with retention; an increase in therapist mean competence by one unit resulted in an increase in session attendance by 36% (exp(␤) ϭ 1.36; p ϭ .010). The association between number of sessions attended and mean adherence, while controlling for all other variables, approached significance (p ϭ .061); for every increase of one unit in mean adherence, session attendance decreased by 20% (exp(␤) ϭ 0.80). There was no significant association between session attendance and empathy scores when controlling for other variables, and none of the patient-characteristic control variables were associated with retention.
Discussion
The robust association of longer retention with better outcomes in substance abuse treatment has been extended to TSF treatment (Kaskutas et al., 2009; Wells et al., 2014) , supporting the importance of treatment retention for TSF. The current study contributes to recommended research on treatment variables as predictors of retention (Brorson et al., 2013; Swift & Greenberg, 2012) . Our findings indicated that early, participant-rated, therapeutic alliance was significantly associated with retention in TSF in univariate and multivariate analyses. To our knowledge, it is the first study to show a relationship of therapeutic alliance with retention in TSF with substance abusers and corroborates a previous finding from Project Match showing a relationship of therapist-rated, therapeutic alliance with outpatient TSF retention for alcohol-dependent participants (Connors et al., 1997) . Results are also the first to identify a significant fidelity-retention relationship for manualguided TSF treatment, a finding that has important implications for treatment delivery. Therapist competence was associated with higher session attendance when therapeutic alliance and other fidelity variables were controlled. Unexpectedly, the multivariate model suggested a relationship between higher adherence and poorer retention, that, although not significant in this analysis (p ϭ .061), may bear additional attention in future research.
Results suggest that variables related to general therapist skill, which facilitate development of positive therapeutic alliance and are associated with competent TSF delivery, may improve attendance more than strict intervention adherence. Results are consistent with findings from Guydish et al. (2014) indicating that therapist empathy and competence were associated with better patient outcomes whereas adherence was not, although the lack of a significant empathy finding in the current study is inconsistent with this pattern of results. It may be that the relationship of empathy with retention is accounted for mostly in facilitating therapeutic alliance, such that, when alliance is controlled, differences in therapist empathy do not affect retention. Overall, findings lend support to the "common factors" (Castonguay, 1993) hypothesis regarding treatment effectiveness, suggesting that variables present across treatments, such as a positive therapeutic alliance and competent delivery of treatment content, may be central to increasing retention and improving outcomes. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
Competence-retention findings in the current study are compatible with research showing that more experienced therapists had lower dropout rates (Swift & Greenberg, 2012) and that more advice-giving was associated with worse outcomes in group counseling (Crits-Christoph et al., 2013) . Swift and Greenberg (2012) suggested that more experienced therapists may be more responsive and have a greater relationship focus, which may explain their ability to retain clients in treatment. Therapist responsiveness to client presentation may also be relevant for adherence results. Adherence may provide intervention structure that ensures the inclusion of empirically supported practices. However, departures from strict adherence based on therapist responsiveness to changes in client presentation (i.e., therapist attunement) may improve alliance, address client need more effectively, and appropriately individualize treatment in community settings serving heterogeneous clients with multiple comorbidities. It has been argued that flexible application of manual-guided treatments, including training about when and how to be flexible, optimizes the use of empirically supported treatments in clinical practice (Kendall, Gosch, Furr, & Sood, 2008) . Use of a mean adherence measure in our study may have obscured the precise adherence information needed to show a relationship with retention. If the therapist responsiveness (i.e., flexible fidelity) hypothesis is correct, then variations in strict adherence based on therapist-client interactions may be associated with improved retention and better outcomes and may require more finely tuned measurement.
Use of fidelity ratings of TSF sessions, using an instrument with known psychometric properties (Campbell, Manuel, et al., 2013) and independent raters who had undergone rigorous training, are strengths of the current study. The inclusion of a measure of therapeutic alliance is also a strength, not only to assess its relationship with retention but also as a variable to control when examining fidelity-retention relationships. Missing data that eliminated approximately 25% of TSF participants from the current analysis are a study weakness, although the excluded sample did not differ demographically from the sample included in our analysis. Participants who did not attend any sessions did not have fidelity or valid therapeutic alliance data, thus they were omitted from our analysis. This is a study limitation that prohibits us from identifying any variables associated with immediate dropout, an important treatment consideration. Lack of measurement of early symptom improvement among participants may also be considered a study limitation. Early participant improvement may be confounded with therapeutic alliance and a predictor of retention itself (Crits-Christoph, Connolly Gibbons, & Hearon, 2006; Webb et al., 2010) . The use of a measure of therapeutic alliance after only week 2 of treatment may mitigate this concern given the limited time for improvement to occur. Also, limited research has shown that, although early alliance may be affected by symptom improvement, alliance remains a significant predictor of positive outcomes when early symptom improvement is controlled (Barber, Connolly, Crits-Christoph, Gladys, & Siqueland, 2000) .
Recommendations
Clinicians should be trained and monitored in general therapy skills, not simply adherence, in clinical trials and community implementation of TSF and other behavioral interventions. This includes training designed to facilitate the therapeutic alliance, several interventions for which have been developed. Campbell et al. (2009) developed a brief intervention specifically designed to foster alliance development and found that it increased participants' continuation in outpatient treatment after detoxification in a randomized trial. A preliminary study of alliance fostering therapy added to supportive-expressive therapy resulted in depressed patients' reports of positive changes in quality of life (CritsChristoph et al., 2006) . The complex topic of training and intervention characteristics that facilitate alliance development and general therapist competence clearly requires further study. Studies should also examine therapist adherence variations during manual-guided treatment. Adherence flexibility may be a component of therapist competence that is superior to strict adherence, although this may vary depending on the specified treatment and client-related variables. Despite the need for further study, accumulating evidence, including the present study's findings, suggests that training empirically supported treatments such as TSF should emphasize general therapist and alliance-developing skills to improve retention and outcomes.
